found that cultures containing serum grew more rapidly than similar cultures containing folic acid (PteGlu) unless grown into the stationary phase (44 hours). Others, however, have reported comparable results from 20-and 44-hour assays (Slade et al., 1974; Tennant et al., 1974) . Eichner and Dickson (1974) obtained similar results to Streeter and O'Neill (1969) when using BBL folic acid assay PGA broth but not with Difco's Bacto-folic acid casei medium. The overall pattern of results is similar to that expected if free fatty acids were present in the assay systems of some workers. Free fatty acids inhibit the growth of L. casei (Williams and Fieger, 1946) unless adsorbed by albumin (Williams and Fieger, 1949) or a suitable non-ionic detergent (Davis and Dubos, 1947; Williams et al., 1947) .
Material and methods L. casei subspp. rhamnosus (NCIB 10463) was grown as described previously (Tennant et al., 1974) Kingston upon Thames, Surrey (P1754) . Three sources of casein' hydrolysate were tested-BBL Acidcase No. 2 (low salt) = 2 5 g/l; Bacto-Casaminoacids (vitamin free) = 6-25 g/l; Bacto-Casitone (vitamin free) = 0 75 g/l. Non-absorbent cotton-wool (Robinson and Sons Ltd, Chesterfield, Derbyshire) was used to plug a 250-ml conical flask which was sterilised in an oven at 165°C for one hour. After cooling, 180 ml of assay medium was added. A similar volume of medium was autoclaved (121°C for 15 minutes) in a flask plugged with non-absorbent cotton-wool.
Results

OLEATE INHIBITION
In medium without Tween 80 cultures growing on PteGlu were 100 times more sensitive to oleate than when the folate source was serum (with similar folate concentrations) (Table) . The addition of 2 g/l G. B. Tennant (Fig. 1) .
A study of culture growth showed that the presence of oleate led to a lag phase of several hours followed by an exponential phase where the growth rate was about twice that of cultures with no oleate or those containing serum (Fig. 2) Glassware washing The addition of soap to the medium inhibited L. casei growth identically to potassium oleate (Table) . However, the use of soap-washed tubes did not give uniformly higher results in 13-or 24-hour assays even after autoclaving 4-ml volumes of medium in the tubes. There was inhibition of growth in a few PteGlu standard cultures from each set of tubes. The degree of inhibition varied but was sufficient to affect some of the assay results significantly when using 13-hour incubation periods.
Glassware sterilisation Inhibitory concentrations of free fatty acids were not released from the non-absorbent cotton-wool used to plug glassware during sterilisation by hot-air oven or autoclaving.
Discussion
The results show the importance of adding Tween 80 to the medium of a whole-serum folate assay when there is any possibility of free fatty acids being present. Davis and Dubos (1947) noted that serum albumin removed the inhibitory effects of fatty acids in bacterial media. The growth responses of cultures growing on PteGlu and serum folate in the presence of oleate (Fig. 2) had characteristics similar to those described by Streeter and O'Neill (1969) in their assays. The pattern of erroneous serum folate assay results obtained when the assay medium contained oleate (without Tween 80) was also similar to that found by Streeter and O'Neill (1969) . Tween 80 was effective in overcoming the consequences of oleate in the medium, allowing comparison of cultures containing PteGlu standards and serum samples after any convenient incubation period. The differences noted between BBL and Difco assay media (Eichner and Dickson, 1974) While free fatty acids can cause problems in the serum folate assay their potential sources remain speculative. There was no effect on the assay results from fatty acid contamination due to hydrolysis of Tween 80 (Davis and Dubos, 1947) , casein hydrolysate (Demain et al., 1959) , or distillation from non-absorbent cotton-wool (Wright, 1934; Boyd and Casman, 1951; Girdwood, 1960; Hart et al., 1962) .
The lag phase is probably caused by the incorporation of exogenous fatty acid into the cell membrane, as seen in L. plantarum (Holden and Bunch, 1972 
